Materials: palladium acetylacetonate, Pd(acac) 2 (99%) was purchased from Kunming Institute of Precious Metals (Kunming, China), PVP (MW=30000, AR), oleylamine (OAm), DMF, H 2 SO 4 , formic acid, acetone and ethanol were purchased from Sinopharm Chemical Reagent Co., Ltd.(Shanghai, China). All reagents were used as received without further purification.
precipitated by acetone, separated by centrifugation and further purified by ethanol.
Characterization: Transmission electron microscopy (TEM) was conducted on a FEI
Tecnai G 2 20 transmission electron microscopy operated at 200 kV. HRTEM and SAED performed using a FEI Tecnai G 2 F30 field emission transmission electron microscope operating at 300 kV. The sample for TEM observation was prepared by placing a drop of the colloidal dispersion onto a copper grid coated with a perforated carbon film, followed by evaporating the solvent at ambient temperature. SEM images were taken on a SU8010 field-emission scanning electron microscope operated at 15 kV. X-ray powder diffraction (XRD) patterns were recorded on a Bruker D8 advance X-ray diffractometer employing Cu Kα radiation with 40 kV and 50 mA. X-ray photoelectron spectroscopy (XPS) was performed on a VG Multilab 2000 X-ray photoelectron spectrometer using Mg K radiation under a vacuum of 810 -7 Pa. All binding energy values were determined with reference to carbon, C 1s = 284.6 eV.
Electrochemical Measurements: Pd nanocrystals-modified working electrodes were fabricated by depositing ethanol dispersion of purified hierarchical concave tetrapod Pd nanocrystals onto a glassy-carbon electrode followed by natural drying. A saturated calomel electrode (SCE) and a platinum foil were used as the reference and counter electrode, respectively. To investigate the CO adsorption on the freshlyprepared hierarchical concave tetrapod Pd nanocrystals, the CO stripping voltammetry was recorded in 0.1 M H 2 SO 4 at a sweep rate of 2 mV·s -1 without introducing any additional CO. Then a second potential scanning was followed at the same sweep rate.
After that, CO gas (99.999%) was bubbled for 15 minutes through the 0.1 M H 2 SO 4 solution in which the modified electrode was immersed before measurements. The 
